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A METHOD AND SYSTEM FOR 
CONNECTING PIPE TO A TOP DRIVE MOTOR 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] This invention is related generally to drilling rigs that utilize top drive 

motors, and in particular to a method and system for connecting drill pipe to top drive 
motors. 

2. Description of the Prior Art 

[0002] In the oil and gas industry, it is known to use top drive motors to drill 

wells. Top drive motors are mounted in the drilling mast of the rig and are typically 
raised lowered in the mast by a draw works mechanism. The top drive motors 
comprise powerful electrical or hydraulic motors and provide the motive force to 
rotate the drill string. 

[0003] A major obstacle with top drive motors is the manner in which joints of 

pipe are brought up from a storage rack to the drilling platform and connected to the 
top drive motor and the drill string. Typically, joints of pipe are stored horizontally at 
ground level and are brought into a vertical position above the drilling platform by a 
variety of mechanisms. These mechanisms bring the pipe into position above the 
platform to connect to the top drive motor and to the drill string. These mechanisms 
may include separate devices that grasp stored pipe and haul it into position above the 
drilling platform or may include attachments to the top drive motor itself that pull the 
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pipe up above the drilling platform as the top drive motor is raised in the drilling mast. 
In either of these cases, the pipe is connected to the top drive motor while the top drive 
assembly is positioned high up in the drilling mast. This height is in excess of 30 to 
45 feet above the drilling platform or more depending on the length of each joint of 
pipe and whether the joints of pipe are assembled as doubles or trebles. 

[0004] In this situation, it is difficult for a drilling operator located on the 

drilling platform to quickly and safely connect the joint of pipe to the top drive motor 
given that the connection is made so high above the platform in the drilling mast. 

[0005] It is, therefore, desirable to have a method and system of connecting a 

joint of pipe to a top drive motor at the drilling platform level where a drilling operator 
can quickly and safely make the connection. 

BRIEF SUMMARY OF THE INVENTION 

[0006] The present invention is concerned with a method and system for 

connecting a joint of pipe to a top drive motor just above the drilling platform of the 
drilling rig where the connection can be made quickly and safely by a drilling 
operator. The key to the present invention is having a top drive assembly that includes 
a top drive frame with a top drive motor that is pivotally mounted in the top drive 
frame such that the top drive motor may rotate or tilt about a horizontal axis within the 
top drive frame. Also essential to the invention is a pipe launcher that brings joints of 
pipes into position above the drilling platform for connection with the top drive motor. 
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[0007] The method of the present invention comprises positioning the top drive 

assembly to a predetermined position in the drilling mast at a suitable height above the 
platform for the top drive motor to be quickly and safely connected to a joint of pipe. 
At the same time, a joint of pipe is drawn from the pipe storage rack or "pipe tub" 
located adjacent to the drilling rig by a pipe launcher. The pipe launcher suitably 
positions the joint of pipe adjacent to the platform so that it may be advanced 
upwardly at a predetermined angle toward the drilling platform, box end first. The 
pipe launcher positions the pipe so that it aligns the pipe with the top drive assembly 
and then pushes the pipe, box end first, toward the top drive motor. The top drive 
motor is rotated or tilted within the top drive frame from a nominally vertical 
orientation until the quill of the top drive motor is pointed toward the box end and 
coaxially aligned with the longitudinal axis of the joint of pipe sitting on the pipe 
launcher. The pipe is advanced by the pipe launcher toward the top drive motor until 
the box end of the pipe engages the quill. The quill is then rotated while the pipe is 
simultaneously advanced toward the top drive motor so that the quill threadably 
engages the box end of the pipe until the connection is substantially complete. 

[0008] The top drive assembly is then raised in the mast to raise the joint of 

pipe above the platform. As the top drive assembly is being raised, the top drive 
motor gradually turns within the top drive frame back to its nominal vertical 
orientation, pulling up the joint of pipe along with it. Once the pipe is raised enough 
to clear the pipe launcher, the pipe and top drive motor are swung back to a vertical 
orientation such that the pipe is above the drilling platform and the pin end of the pipe 
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is located at a normal working height above the platform. In this position, the pin end 
of the pipe may receive a drill bit or be connected to the drill string already secured in 
the drilling platform. This method is performed in reverse when tripping the joint of 
pipe from the drill string. 

[0009] The system of the present invention comprises two major elements. The 

first is the top drive assembly and the second is the pipe launcher. The top drive 
assembly comprises a top drive frame which is adapted to be raised and lowered in a 
drilling mast of a drilling rig, the frame having a plurality of rollers on each side of the 
frame that travel in guide tracks running up the mast on each side of the frame to guide 
and support the top drive assembly. 

[0010] The top drive assembly further comprises a top drive motor pivotally 

attached to the frame such that the top drive motor may rotate or tilt about a 
substantially horizontal axis that extends between the two guide tracks. The top drive 
motor may be an electric or hydraulic motor as well known to those skilled in the art. 
A tilting mechanism is connected to both the frame and the motor. Typically, this 
mechanism is a hydraulic cylinder, preferably two, each with one end attached to the 
frame and the other end attached to the motor. When the cylinder is extended or 
contracted, the motor rotates in the frame about the horizontal axis extending between 
the pivot points of the frame. The cylinders also hold the motor in position when the 
motor is used in drilling operations or to receive a joint of pipe. The tilting 
mechanism may also be a gear mechanism operated by a separate motor. 
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[0011] The top drive motor further comprises a sliding member that has one end 

slidably attached to the body of the motor with the other end having a pipe clamp 
subassembly comprising a pair of opposed pipe clamps and their associated actuators. 
The sliding member travels along an axis that is parallel to the longitudinal axis of the 
quill of the motor. The sliding member and pipe clamps are used to grasp the box end 
of a joint of pipe from the pipe launcher and to pull the box end of the pipe toward the 
quill so that the connection can be made. The sliding member and pipe clamp 
subassembly support the quill-pipe connection while the top drive assembly is being 
raised in the mast and when the pipe is finally swung into a vertical position above the 
platform. 

[0012] The pipe launcher consists of a frame and a ramp that are pivotally 

attached to the frame such that one end of the ramp can tilt upwards. Preferably, a 
hydraulic cylinder is used to tilt the ramp. The frame is positioned beside the rig such 
that the ramp is pointed toward the platform and is substantially perpendicular to the 
horizontal pivot axis of the drive motor. The pipe launcher is adapted to receive a 
joint of pipe from the pipe tub. The pipe is loaded onto the ramp such that the box end 
of the pipe is at the end of the ramp which is raised upon operation of its hydraulic 
cylinder. The pin end of the pipe is supported by a buggy that is slidably attached to 
the ramp. The buggy is used to push the pipe up the ramp so that the box end of the 
pipe may be connected to the quill top drive motor. The buggy further comprises a 
rubber insert used to support the pin end of the pipe as the pipe is pushed up the ramp 
and to protect the threads of the pin end. The buggy also supports the pin end of the 
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pipe as the pipe is raised by the top drive assembly after the connection is made until 
the pin end is lifted free of the buggy and the pipe can be swung to its vertical position 
above the platform. 

[0013] When pipe is tripped out from the drill string, the buggy receives the pin 

end of the pipe as a joint of pipe is swung from the mast by the top drive motor as the 
top drive assembly is lowered. The pin end sits in the buggy as it descends down the 
ramp as the top drive assembly is lowered in the mast. In doing so, the top drive 
motor rotates in the top drive frame to prevent the pipe from bending. Once the pipe 
is lowered and laying flat on the ramp, the pipe clamps hold the box end while the 
quill is rotated to disengage the connection with the pipe. After being disengaged 
from the quill, the pipe continues to descend down the ramp until it has cleared the 
drilling platform. The pipe launcher then lowers the pipe to be stored in the pipe tub. 

[0014] An important aspect of the present invention is a method for connecting 

a joint of pipe to a top drive assembly located in a drilling mast of a drilling rig, the 
method comprising the steps of raising or lowering the top drive assembly in the 
drilling mast to a first predetermined position above a drilling platform on the drilling 
rig, the top drive assembly having a top drive motor with a rotatable quill, said first 
predetermined position suitable for the top drive assembly to connect with a joint of 
pipe, the joint of pipe having a box end and a pin end defining a longitudinal axis 
between said ends; moving a joint of pipe to a second predetermined position adjacent 
to the drilling platform suitable for connecting the joint of pipe to the top drive 

-7- 



assembly, the joint of pipe having the box end pointed toward the top drive assembly; 
tilting the top drive motor about a substantially horizontal axis until the quill is pointed 
toward the box end of said pipe and substantially aligned coaxially with the 
longitudinal axis of said pipe; pushing the joint of pipe along its longitudinal axis from 
the second predetermined position toward the top drive motor whereby the box end of 
the pipe may be threadably engaged to the quill; and grasping and pulling the joint of 
pipe along its longitudinal axis toward the top drive motor while simultaneously 
rotating the quill to threadably engage the box end of the pipe until the connection 
between the joint of pipe and the top drive assembly is substantially complete. 

[0015] Another aspect of the present invention is a system for connecting a joint 

of pipe to a top drive assembly located in a drilling mast of a drilling rig, the drilling 
mast defining a substantially vertical drilling axis, the system comprising a top drive 
assembly having a top drive motor with a quill capable of rotation about an axis that is 
substantially coaxially aligned with the drilling axis when the top drive motor is being 
operated in drilling operations; means for raising or lowering the top drive assembly in 
the drilling mast to a first predetermined position above a drilling platform on the 
drilling rig, said first predetermined position suitable for the top drive assembly to 
connect with a joint of pipe, the joint of pipe having a box end and a pin end defining 
a longitudinal axis between said ends; means for moving the joint of pipe to a second 
predetermined position adjacent to the drilling platform suitable for connecting the 
joint of pipe to the top drive assembly, the joint of pipe having the box end pointed 
toward the top drive assembly, means for tilting the top drive motor about a 
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substantially horizontal axis until the quill is pointed toward the box end of said pipe 
and substantially aligned coaxially with the longitudinal axis of said pipe; means for 
pushing the joint of pipe along its longitudinal axis from the second predetermined 
position toward the top drive motor whereby the box end may be threadably engaged 
to the quill; and means for grasping and pulling the joint of pipe along its longitudinal 
axis toward the top drive motor. 

[0016] Yet another aspect of the present invention is a top drive assembly for 

use in a drilling rig, comprising a top drive frame adapted for being raised and lowered 
in a drilling mast of the drilling rig, the drilling mast defining a substantially vertical 
drilling axis, a top drive motor having a quill adapted for connection with a joint of 
pipe, the quill capable of rotation about a longitudinal axis that is substantially 
coaxially aligned with the drilling axis when the top drive motor is being operated in 
drilling operations, the top drive motor pivotally attached to the top drive frame 
whereby the top drive motor is capable of tilting about a substantially horizontal axis; 
means for tilting the top drive motor about the horizontal axis with respect to the top 
drive frame thereby tilting the longitudinal axis of the quill from the substantially 
vertical drilling axis, and means for grasping a joint of pipe, said means operatively 
attached to the top drive motor, said means capable of grasping a joint of pipe 
positioned beneath the top drive motor and pulling the joint of pipe toward the top 
drive motor for connection with the quill. 
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 
[0017] Figure 1 is a front elevation view of the top drive assembly of the 

present invention. 

[0018] Figure 2 is a perspective view of a drilling rig in which the top drive 

assembly of the present invention is used. 

[0019] Figure 3 is a perspective view of the drilling rig of Figure 2 showing a 

pipe launcher raising a joint of pipe and with the top drive assembly descending the 
mast to receive the pipe. 

[0020] Figure 4 is a perspective view of the present invention with the top drive 

motor positioned and titled within the drilling mast to receive a joint of pipe. 

[0021] Figure 4a is a perspective view of the present invention with the top drive 

motor positioned and titled within the drilling mast to receive a joint of pipe and the 
pipe launcher advancing the pipe toward the top drive motor for connection therewith. 

[0022] Figure 5 is a close-up perspective view of the present invention with a 

joint of pipe positioned to connect with the top drive motor. 

[0023] Figure 6 is a close-up perspective view of the present invention with a 

joint of pipe gripped by the pipe clamps of the top drive motor. 
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[0024] Figure 7 is a close-up perspective view of the present invention with a 

joint of pipe connected to the top drive motor. 

[0025] Figure 8 is a perspective view of the present invention with the top drive 

assembly ascending in the drilling mast and drawing up a joint of pipe. 

[0026] Figure 9 is a perspective view showing the top drive assembly near the 

top of the mast and the joint of pipe ready to be swung toward the drilling platform. 

[0027] Figure 10 is a perspective view of the present invention with the joint of 

pipe suspended in the mast above the drilling platform. 

[0028] Figure 1 1 is a close up perspective view of a joint of pipe suspended 

above the drilling platform by the top drive assembly. 

[0029] Figure 12 is a side elevational view showing a joint of pipe swung out 

from the mast by the top drive assembly as it is tripped out from the drill string. 

[0030] Figure 13 is a side elevational view of the pin end of the pipe joint to be 

received by the buggy of the pipe launcher as the pipe joint is being tripped out. 

[0031] Figure 14 is a side elevational view showing the pipe joint being received 

by the pipe launcher as the top drive assembly begins its descent in the drilling mast. 
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[0032] Figure 1 5 is a close-up perspective view of the present invention as the 

pin end of the joint of pipe is positioned in the buggy of the pipe launcher. 

[0033] Figure 16 is a side elevational view showing the joint of pipe received by 

the pipe launcher as the top drive assembly is descending in the mast. 

[0034] Figure 17 is a side elevational view showing the joint of pipe received by 

the pipe launcher and as the top drive assembly prepares to disconnect the joint of pipe. 

DETAILED DESCRIPTION OF THE INVENTION 

[0035] Referring to Figures 1 and 2, the top drive assembly is shown mounted in 

drilling mast 14. Assembly 10 comprises top frame 38 having guide rollers 44 that 
travel in guide tracks 36 in mast 14. Preferably, frame 38 has three rollers 44 on each 
side of the frame. Frame 38 is supported in mast 14 by cable 17 as it wraps around top 
drive pulleys 39. Cable 17 also wraps around upper pulleys 20 mounted on platform 
19 on mast 14. One end of the cable is fastened to top drive frame 38 (or upper pulley 
20) while the other end is attached to draw works 16 on rig 12 which reels in or reels 
out cable 17 to either raise or lower top drive assembly in mast 14. 

[0036] Top drive motor 1 1 is pivotally attached to top drive frame 38 at pivot 

points 42. Motor 11, typical for that of top drive motors, having a horsepower rating in 
the 150 to 500 horsepower range. Motor 1 1 rotates or tilts within frame 38 by pivoting 
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on pivot points 42. Hydraulic cylinders 40 having one end attached to frame 38 while 
the other end is attached to motor 1 1 at attachment point 41 . Motor 1 1 comprises quill 
46 which has pin threads 48 on the end of the quill for attaching to joints of pipe. 
Motor 1 1 further comprises slider assembly 50. Slider assembly 50 comprises slider 
mechanism 52 that is adapted to slide up and down along an axis parallel to the 
longitudinal axis of quill 46. Slider mechanism 52 further comprises pipe clamp 
subassembly 53 that holds pipe clamps 54 and pipe clamp actuators 56. Pipe clamps 
54 grasp a joint of pipe and draw it toward motor 1 1 for connection with quill 46. 

[0037] Referring to Figure 2, pipe 22 is taken from pipe tub 24 and loaded onto 

pipe launcher 26. Referring to Figure 3, pipe 22 is raised by ramp 30 as cylinder 34 
extends in length thereby causing ramp 34 to rotate about pivot point 27. In doing so, 
one end of ramp 30 is raised toward platform 18 of drilling rig 12. In raising ramp 30, 
box end 23 of pipe 22 is set pointing toward platform 18 at a predetermined angle to be 
determined by the height of drilling platform 18 and the distance between rig 12 and 
pipe launcher 26. Meanwhile, top drive assembly 10 is lowered in mast 14 by draw 
works 16 and motor 1 1 is tilted within frame 38 by cylinders 40 causing quill 46 to tilt 
toward pipe 22 laying ramp 30. 

[0038] Referring to Figure 4, top drive assembly 10 is lowered to a 

predetermined position above platform 1 8 and motor 1 1 is tilted out at a predetermined 
angle such that quill 46 is pointed toward box end 23 and coaxially aligned with the 
longitudinal axis of pipe 22. 
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[0039] Referring to Figure 4A, pipe launcher buggy 28, which supports pin end 

21 of pipe 22, pushes pipe 22 up ramp 30 to bring box end 23 toward quill 46 of motor 
11. Referring to Figure 5, slider mechanism 52 slides downwards until pipe clamps 54 
are straddling box end 23 of pipe 22. 

[0040] Referring to Figure 6, actuators 56 move pipe clamps 54 in to grasp box 

end 23 of pipe 22. Referring to Figure 7, slider mechanism 52 retracts upwards toward 
motor 1 1 . Quill 46 is rotated such that quill threads 48 engage box end 23 of pipe 22 as 
it is drawn toward motor 1 1 . 

[0041] After quill 46 has threadably engaged box end 23 of pipe 22, pipe clamps 

54 maintain their grip on box end 23 to support pipe 22 as it is drawn up into mast 14 
by top drive assembly 10. Referring to Figure 8, top drive assembly 10 is raised in 
mast 14 by draw works 16. Simultaneously, motor 1 1 rotates within frame 42 on pivot 
points 42 by cylinders 40. In addition, buggy 28 is advanced up along ramp 30 to 
support pin end 21 of pipe 22 as it is being raised by top drive assembly 10. 

[0042] Referring to Figure 9, pipe 22 has been raised in mast 14 while buggy 28 

has reached the upper end of ramp 30 ready to release pin end 21 of pipe 22. In Figure 
10 and 1 1, top drive assembly 10 is raised high enough in mast 14 such that pin end 21 
of pipe 22 clears buggy 28. Motor 1 1 swings back to the vertical position within frame 
38 such that pipe 22 hangs vertically in mast 14 with pin end 21 just above platform 18 
at a safe working height for a drilling operator. In this position, a drill bit (not shown) 
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may be attached to pin end 21 or pin end 21 may be attached to the drill string (not 
shown) already in position. 

[0043] When drilling pipe is being tripped out from the drill string, the 

procedure is followed in reverse to store joints of pipe 22 back into pipe tub 24. 

[0044] Referring to Figure 12, gripper assembly 50 is activated to grasp and 

support box end 23 of pipe 22 as motor 1 1 is tilted within frame 38 to bring pin end 21 
out from mast 14 to be received by buggy 28 as top drive assembly 10 is lowered in 
mast 14. Referring to Figure 13, pin end 21 is swung toward buggy 28 as top drive 
assembly 10 is lowered such that pin end 21 will rest in rubber insert 32 of buggy 28. 

[0045] Referring to Figures 14 and 1 5, pin end 21 is supported by buggy 28 as it 

descends down ramp 30. Referring to Figure 16, buggy 28 travels down ramp 30 
supporting pin end 21 as top drive assembly 10 is lowered in mast 14 by draw works 
16. Eventually, as shown in Figure 17, pipe 22 will be lying flat in ramp 30 as top 
drive assembly 10 is lowered to a position just above platform 18. Simultaneously, 
motor 1 1 is rotating within frame 38. In this position, quill 46 is then rotated to 
disengage box end 23 as gripper assembly 50 pushes pipe 22 away from motor 1 1 . 
After quill 46 is free of box end 23, pipe clamps 54 are released and gripper mechanism 
52 is retracted toward motor 1 1 thereby allowing pipe 22 to be lowered by pipe 
launcher 26 and then stored into pipe tub 24. Top drive assembly then is free to be 
raised in mast 14 to trip out the next joint of pipe. 
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[0046] Buggy 28 then continues to descend ramp 30, pulling pipe 22 away from 

rig 12 until pipe 22 clears drilling platform 18. Ramp 30 is then lowered in pipe 
launcher 26 by cylinder 34. Once completely lowered, pipe 22 can then be removed 
from pipe launcher 26 for storage in pipe tub 24. 

[0047] Although a few preferred embodiments have been shown and described, 

it will be appreciated by those skilled in the art that various change and modifications 
might be made without departing from the scope of the invention. The terms and 
expressions in the preceding specification have been used therein as terms of 
description and not of limitation, and there is no intention in the use of such terms and 
expressions of excluding equivalents of the features shown and described or portions 
thereof, it being recognized as the scope of the invention as defined and limited only by 
the claims that follow. 
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